Cystamine-enkephalin dimer. Syntheses and biological activities of enkephalin analogs containing cystamine and cysteamine.
A cystamine-enkephalin dimer, containing two molecules of [D-Ala2, Leu5] enkephalin cross-linked at the COOH-terminal leucine residue with cystamine, (NH2-CH2-CH2-S-)2, has been synthesized in order to examine directly the dimerization effect of an enkephalin molecule on the opiate receptor interactions. In a comparison of potencies against [3H]-[D-Ala2,D-Leu5] enkephalin (3H-DADLE) and [3H]-[D-Ala2,MePhe4,Gly-ol5] enkephalin (3H-DAGO) as delta and mu tracers, respectively, enkephalin dimer showed a very high affinity, especially for the delta opiate receptors. Dimer was almost threefold more potent than DADLE, which is one of the most utilized delta ligand to date. When the binding affinity of cystamine-dimer was compared with that of its reduced thiol-monomer, namely [D-Ala2,Leu5,cysteamine6] enkephalin, the increment in affinity was four to fivefold for both delta and mu receptors. The results strongly indicate that the dimeric enkephalin is more potent presumably due to the simultaneous interaction with the two binding sites of the opiate receptors.